Absorbance versus time curves for the reactions between ferene and bovine, human and aqueous samples are shown in Fig. 1 . For aqueous or human material the reactions were complete by 20 s. Both lyophilized and unlyophilized bovine plasma investigated, including an ultrafiltrate of one bovine sample from which all species with a molecular weight greater than 10000 Da had been removed, showed a delayed reaction. This feature was demonstrated both with a monochromatic assay at 600 nm and a bichromatic assay at 600 nm/690 nm. Repeated scanning of the reaction between bovine plasma and ferene showed a progressive increase in absorbance of the iron-ferene complex only. Freshly prepared bovine plasma from Wellcome and the Scottish Antibody Production Unit showed a pH range of 7' 8 to 8· 8. The pH of bovine plasma was adjusted from 8' 8 to 7· 9 and that of a human plasma from 7' 9 to 8' 9; these changes had no effect on the time taken for reaction completion in both cases. Differences in reaction characteristics between human and bovine-based control materials for the determination of serum iron and total iron binding capacity have been reported previously.b? Chu and McLeod, carrying out reaction rate studies on a selection of quality control materials with a ferrozine assay, showed that bovine-based material needed a longer incubation time than human or aqueous samples to reach equilibrium. As part of an evaluation of a ferene assay for iron 3 -s on a centrifugal analyser, we assessed the behaviour of non-human quality control material.
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Recovery of iron from human plasma ranged from 94'91170 to 100,7%, (mean 97'3%) and was not dependent on the reading interval. However, the recovery of iron from the Scottish Antibody Production Unit bovine plasma ranged from a mean of 91·9% at 20 s to 102% at 300 s, At 20 s the recovery of iron from bovine plasma decreased as the added iron level increased. Twenty-four bovine samples from the Scottish and Wellcome Quality Assessment Schemes assayed by the ferene method showed a negative bias at 20 s (y [bovine] =0'9474x[overall]-0'432) compared to the overall mean at 20 s whereas at 300 s there was a positive bias (y= l : 1401x+0·524). Sample number 81880 from the Scottish Antibody Production Unit was assayed for total carotenes and the concentration was found to be 11 . 6 /Lmol/L. Recovery of iron in the presence of 1, 2, 10 and 20 /LmollL l3-carotene added to human plasma showed a positive interference of 4, 6, 7 and 8/LmollL iron, respectively. Betacarotene reacted with ferene only in the presence of iron. Bilirubin levels up to 200 /LmollL showed no such effect.
DISCUSSION
The reaction between iron and ferene using bovine plasma was slower than that of human or aqueous samples. This was confirmed by the gradual increase in absorbance of the iron-ferene complex as opposed to a non-specific absorbance increase and the improvement in iron recovery from bovine plasma when the reaction was extended to 300 s. The slower reaction rate demonstrated also with an ultrafiltrate of bovine plasma suggested that a protein or protein-bound species was not a factor.
The possibility that the higher pH of bovine plasma may have influenced the pH of the reaction, and consequently the reaction rate, was excluded since altering the pH of a human and bovine plasma in opposing directions had no influence on the reaction kinetics with ferene. AIIII Clill Biochem 1993: 30
As expected, iron results for bovine plasma with the ferene method were below the overall mean if readings were taken at the time the reaction with human plasma was complete. However, at longer time intervals when the iron in bovine plasma had finished reacting, iron results showed a positive bias of 1-8 /LffiollL over the all laboratory trimmed means. Carotene levels in adults are typically less than 3 /LmollL whereas bovine plasma levels are higher due to dietary intake. Recovery experiments showed that the carotene present in one of the bovine materials studied contributed between 4 and 8/LmollL positive interference.
In conclusion, this study and a previous report! indicate that bovine plasma exhibits a delayed reaction between iron and ferene or ferrozine. In the case of ferene, this effect is also present in the absence of molecules weighing more than 10 000 Da. Under-recovery from bovine plasma occurs if the assay is based on the kinetics between ferene and iron in human material. Carotene at concentrations present in bovine plasma contributes a positive interference in the iron assay employing ferene.
